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* mmTxs*?*>*fcKm*Lm}fcmi-hvyA*mx., iic, d- (+) 
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(DX-ltft^o 1 H-NMR^f-^l^ H$fe0g 1 - 7 Kov*Tf±3 0 TCC 

H0D&4. 8 p pmt Lt, £Ufe08 8~4 5fcov*Tf±3 0ttfl«Pi$fc L 
TT-fe h ^O^/moV^?-/!/* 2. 2 2 5 p pm, HOD£4.7 18ppm 

xitm^mm^K 5 omM^mTK^rv^e-^A^^^-eTsij^L^o 
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vvrnftflT*^^ (^H2 4) 
IPfifvIffitSGP (->7'J^^ , j3^7'f K) 2. 6 g* H;*-&Bfc- * 
{W;Vy-)AiiM (TRIZMA BASE 0.0 5mo 1/1, filfll* 
;Vy^A0.01mol/K pH7.5) 1 0 0 m UzmMZ^tfCo £*U^T V 
fttf'J9A5 8mg (7 7 2 ^mol) £7 E (3W$^*») 

5 2 6m g ^Di, 3 7ttffL/:, 6 5B#Ht^ ff^T^f^ -tr— E3:2 

6 3mgJOx., Ht* 3 7°Ct?2 4B#|fflIMtLfco £Ofcfc£SMt*ai*L;fc&, J£ 
TO£^;WIi!#7A?n^ - (Sephadex G-25, 2. 
5 ?5 X 1 m, fllHI»«t±7K. SE»I± l.Oml/min-) T? 2 Hlffilg U -ft^ 

2 4 & 1 . 3 g (5 5 5/^mo 1) t#£ e 
[0 0 3 4] 

# 5> tLtzit&m 2 4 OtJae^T"*- * te&TOil 0 *C* * o 
1 H-NMR (D 2 O, 3 0 °C) 

5.15 (1 H, s,Man4-Hl), 5.06 (1H, d, GlcNAcl- 
Hl) , 4.95 (1H, s,Man4'-Hl), 4.82 (1H, s, Ma n 
3-H1), 4.69 (1H, d, GlcNAc2-Hl), 4.67 (2H, d 
, Gl cNAc5,5' -HI), 4.53 (2H, d, Gal6, 6' -HI) 
, 4.34 (1H, d, Man3-H2) , 4.27 (1H, d, Ma n 4' -H 
2), 4.19 (1H, d, Man4-H2), 3.03 (1 H, dd, Asn- 
£CH) , 3.00 (1H, dd, Asn-jSCH) , 2.76 (2H, dd, N 
euAc7,7'-H3eq), 2.15 (18 H, sX6, -Ac), 1.79 
(2H, dd, NeuAc7,7' -H3ax) 
[0 0 3 5] 
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##09 2 1 „ 2 , 6*^^10 <7>^ 

##$| 1 -ZVkhtltzik'km 24 ( 6 0 9 m g , 2 6 1 // m o 1 ) £7K 2 0 . 7 
m 1 &C^j§?$-g\ ZbKQ.l m^MW. 13.8ml ^tW^tz 0 Z-<DmWL% 7 0 °C 

-C3 5 frmmmLtzfe&^frKym u ^n^m7K*^h9 , 7A7X?#^*jnxp 

- (Sephadex G - 2 5 . 2 . 5 ^ X 1 m> Skm&Ml*^ WLiAit 1 . 0 
m 1 /m in-) titU^i^ ft#4&2 4. <b^%2 5*5^^2 9, ffc-g- 
%3 3©M5 3 4mgm o CO 4^{±-e^tL*#«-r* i £ * <^ 

1 H-NMR (D 2 O, 3 Ot:) 

5.13 (s,Man4-Hl), 5.12 ( s , M a n 4 -H 1 ) , 5.01 ( 
d, GlcNAcl-Hl), 4.94 (s,Man4' -HI), 4.93 (s 
, Man4' -Hi) , 4.82 (s, Man3-Hl) , 4.60 (d, Glc 
NAc 2-H 1) , 4.58 (d, G 1 cNAc 5, 5' -Hi), 4.47 (d 
d, Gal6,6' -HI), 4.44 (d, Gal6,6' -HI), 4.24 ( 
d, Man3-H2) , 4.19 (d, Man4' -H2) , 4.11 (d, Ma 
n 4 - H 2) , 2.97 (bdd, A s n-/?CH) , 2.72 (dd, NeuA 
c7-H3eq, NeuAc7-H3eq), 2.64 (bdd, A s n-£ C 
H), 2.15 (sX5, -Ac), 1.79 (dd, NeuAc7-H3ax, 
Ne u Ac 7' -H3 a x) 
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[0 0 3 7] 

nhfLfzmm<Dm^4 2 9mg£T-fch > 16.3ml t7jci 1.2mli:| 
M^^tz 0 i i c 9 - 7 f ;v - N-x ^ y ^ ^ f - - i> ( 

155. 7mg, 461.7//mol) t^TK^ h V vA (8 0.4mg, 9 
57//mol) *]l\\Z-smi&X-2\%mWiWLtz 0 Z.<DmWL*^s^U~-?-} l Z<m 
LXT*Y>*m%, ^<vmWL*Y)^mi$L-t> i 7^?u~?Y7*7-7 j~ (Sep 
hadex G-25. 2.5^X1 m, MHH^fiTk, ^gfi 1.0ml /m i 
n •) tiSU:i:i5, 1 , 2 £ J: 6 , ffc^ 1 0<9?I^tf3 

0 9ragW^/: o «r<7>?i^«HP LC (0DS*7A, mfflmMlZ 5 0 m 
MStmT^-^^Jc^ I ^*y-;v=6 5:35. 2.0 jSX25cm, I 
S3ml/min) ^v^T**^ Ltz t £ SlM^ft^l^ 6 7M 
£*fc-g4& 2 43 «fc X/6 <Dm&to#> 9 3 ffikKlt&m 1 0 ri*$£ffl Ltc 0 tti^th* 

wfrwmmm* ft ^ni*7A^n-7>7*77^ (se P ha 

d e x G-25, 2.5j!X30cm, mmMMl*7k, %jS(2 1.0ml /m i 
n •) £ tX*S#)<Di\:&m 2 io <fc LP 6 Ol^t 1 5 0mg£#fc o 

[0 0 3 8] 

* # £ titzfo&m 1 <D^S^J 7*' — * liJ^T©! »)^*5o 

1 H-NMR (D 2 O, 3 Ot) 

7.99 (2H, d, Fmoc) , 7.79 (2H, d, Fmoc) , 7.55 ( 
4 H, m, Fmoc), 5.15 (1H, s,Man4-Hl), 5.06 (1H 
, d, GlcNAcl-Hl) , 4.95 (1H, s, Ma n 4' -Hi) , 4. 
82 (1 H, s.Man 3- HI), 4.69 (1H, d, GlcNAc2-H 
1), 4.67 (2H, d, GlcNAc5,5' -Hi), 4.53 (2H, d 
, G a 1 6, 6' -HI), 4.34 (1H, d, Man3-H2), 4.27 ( 
1H, d, Ma n 4' -H2), 4.19 (1H, d, Man4-H2), 3.0 
3 (1H, bdd, Asn-jSCH) , 3.00 (1H, bdd, A s n-£C 
H), 2.76 (2H, dd, NeuAc7,7' -H3 e q) , 2.15 (18 
H, sX6, -Ac) , 1.79 (2H, dd, NeuAc7,7' -H3ax) 
;HRMS Calcd for C i 0 3 H i 5 4 N 8 N a O 6 6 [M+N a 
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+] 2581.8838, found, 2581.8821 
[0 0 3 9] 
Mfel 5] 




[0 0 4 0] 

o 

1 H-NMR (D 2 O, 3 0*0 

7.99 (d, Fmoc) , 7.79 (d, Fmoc) , 7.55 (m, Fmoc 
), 5.14 (s,Man4-Hl), 5.12 ( s , M a n 4 -H) , 5.00 

(d, GlcNAcl-Hl), 4.94 (s, Ma n 4' -Hi), 4.93 ( 
s,Man4'-Hl), 4.82 (s,Man3-Hl), 4.60 (d, Gl 
cNAc2-Hl), 4.58 (d, G 1 cNAc 5, 5' -Hi), 4.46 ( 
dd, G a 1 6, 6' -HI), 4.44 (d, G a 1 6, 6' -Hi), 4.24 

(d, Man3-H2), 4.19 (d, Man4' -H2), 4.11 (d, M 
an4-H2), 2.97 (bdd, As n-/?CH) , 2.72 (dd, Neu 
Ac7-H3eq, NeuAc7-H3eq) , 2.64 (bdd, Asn-/? 
CH), 2.15 (sX5, -Ac), 1.79 (dd, NeuAc7-H3ax 
, N e u A c 7' — H 3 a x) 
[0 0 4 1] 

1 H-NMR (D 2 O, 3 0°C) 

7.99 (2H, d, Fmoc) , 7.79 (2H, d, Fmoc) , 7.55 ( 
4H, m, Fmoc) , 5.12 (1H, s, Man4-Hl) , 5.06 (1H 



tfllE# 2004-3006360 



#®f 2002-377819 



^-vl 16/ 



, d, GlcNAcl-Hl), 4.93 (1H, s, Man4' -HI), 4. 
82 (1H, s, Ma n 3-H 1) , 4.69 (1 H, d, GlcNAc2-H 
1), 4.67 (2H, d, GlcNAc5,5' -HI), 4.53 (2H, d 
, G a 1 6, 6' -HI), 4.34 (1H, d,Man3-H2), 4.27 ( 
1H, d, Man4' -H2) , 4.19 (1H, d, Man4-H2) , 3.0 
3 (1H, bdd, Asn-^CH), 3.00 (1H, bdd, A s n-£C 
H), 2.15 (12 H, sX4, -Ac) ;HRMS Calcd for 
C81 H 120 N 6 NaO 50 [M+N a +] 1999.6930, found 
, 1 9 9 9.6 9 3 9 
[0 0 4 2] 

3 it&m <7)&J& 
^M2^&htiti{k'Ml0 2&£V t 6<DW&Vtl (2 2 4mg, 9 7^'mol) 
t *> vlflLYtT;vy 5 >24mg£HEPE Sttftftft ( 5 0 mM, p H 6 . 0 ) 
2 2ml Kl&fflZ^ £ h\ZT> iplococcus pneumoniae^ 

&p-ir?9 vis?— v (1.35U) fcirax-fco ^<omm^3 7^1 5u#ra 

SfLfci, ««f«aft«rffofco SW»*HPLC (ODS*7A, 2.0^x 
2 5 cm. mfflmWJiS OmMftRTV^-^aiS: T-fe h ~ h V ^= 8 5 
: 1 5. 113m 1/min) TMiSiLfc £^ 12 9»^t3* 5 \ 1 

THPLC (ODS*7A, 2.0^X25cm> ®H**!t»±**I^> 1 5 5H8# 
7K, 1 6^^«b3 o$M&£tn±jJc: T-feh-h 1 ;^ (#*J£) =10:0*»P> 
8 5 115. 3 Ifr&frhA T-bh-h i ;;V=8 5 I 1 5ri*fc 

8 0 12 0 J; }:^7yx> bSrfflWco «E$tli3. 0 m 1 /m i n • 3 

7 5mg#£>*tfc 0 
[0 0 4 3] 

nbtitzfc&ya 3 O&SWt'- * ttJgJLTOai o -e&&o 
1 H-NMR (D 2 O, 3 Ot:) 

7.99 (2H, d, Fmoc) , 7.79 (2H, d, Fmoc) , 7.55 ( 
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4H, m, Fmoc), 5.15 (1H, S, Ma n 4-H 1) , 5.06 (1H 
, d, GlcNAcl-Hl), 4.95 (1 H, s,Man4' -HI), 4. 
82 (1H, s,Man3-Hl), 4.69 (1H, d, GlcNAc2-H 
1), 4.67 (2H, d, GlcNAc5,5'-Hl), 4.53 (1H, d 
, G a 1 6' -HI), 4.34 (1H, d, Man3-H2) , 4.27 (1H 
, d, Man4' -H2), 4.19 (1H, d, Man4-H2), 2.97 ( 
1H, bdd, Asn-/?CH) , 2.76 (1H, dd, NeuAc7' -H 
3 e q) , 2.61 (1H, bdd, A s n-/?CH) , 2.15 (15 H, sX 
5, -Ac) , 1.79 (1H, dd, NeuAc7' -H3ax) ; HRMS 
Calcd for C 8 6Hi 2 7N7Na0 5 3 [M + N a +] 2 128 
.7356, found, 2128.7363 
[0 0 4 4] 

$ tz, # h Mi\\&m 7 (owmmr- ? it&Tom *) & 0 

1 H-NMR (D 2 O, 3 0*0 

7.99 (2H, d, Fmoc) , 7.79 (2H, d, Fmoc) , 7.55 ( 
4H, m, Fmoc) , 5.15 (1H, S, Man4-Hl) , 5.06 (1H 
, d, GlcNAcl-Hl), 4,95 (1H, s,Man4' -Hi), 4. 
82 (1H, s,Man3-Hl), 4.69 (1H, d, GlcNAc2-H 
1), 4.67 (2H, d, GlcNAc5,5' -HI), 4.53 (1H, d 
, G a 1 6 - H 1) , 4.34 (1H, d, Man3-H2), 4.27 (1H, 
d, Ma n 4' -H2) , 4.19 (1H, d, Man4-H2) , 2.97 (1 
H, bdd, Asn-^CH), 2.76 (1H, dd, NeuAc7-H3e 
q), 2.60 (1H, bdd, Asn-^CH), 2.15 (15 H, sX5, 
.-Ac), 1.79 (1H, dd, NeuAc7-H3ax) ; HRMS Ca 
led for C 8 6Hi25N7Na30 5 3 [M + N a +] 2 172.6 
995, found, 2172.7084 

[0 0 4 5] 
##00 4 4t&b 4 *3 J: 8 (D&M. 
1^mZ^ftbfLlzfc&60Z&SLTf7<D®&tto (9 0mg, 4 7.3^mo 1 
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(5 OmM, pH6. 0) 8.1ml KflUS?S^2\ ^^^Bovine k 
i dneyfi*^-^3t?-^-if (y^T^K 1 ; from 
Bovine kidney) ^2.8 8 UtPx-fco iO»*S:3 7*Cei 8 B# 
WMbfe»?*JBf*9ftU M^HPLC (ODS*7A, 2. 0^X2 5 c 

m, 5 o mwmmr y*==- A^mm. :^*/-;v=65 : 3 5, % 

^3ml/min) -CffiSU^^ 117^:M^4^ 
<b^8^mLfc 0 Ztl^tlZWVfrlf, ^e*^ft*^fofc 0 iv^THPLC 
(ODStf^A, 2 . 0 X 2 5 c m, IPIMlif 1 5 ^^^7X, 16^ 

3 o ^t-cttTK- : r-fe h ~ V v ;v= l o : o -fab 8 5 : l 5. 3 1 
4 5 5M££-ctt;fc :r«b>->'J^=85 : l 8 0 : 2 o \z.tz%> 

l:^7Vi> h fciHtfco tSE&tt3. Oml/min-) fcffi^Tl&^S^T 
[0 0 4 6] 

* # 5> fifzit^ 4 OftlWf- * fi J^T^fi «9 & o 
1 H-NMR (D 2 O, 3 OX:) 

8.01 (2H, d, Fmoc), 7.80 (2H, d, Fmoc), 7.56 ( 
4H, m, Fmoc), 5.22 (1H, s,Man4-Hl), 5.08 (1H 
, d, GlcNAcl-Hl) , 4.94 (1 H, s, Man4' -HI) , 4. 
84 (1H, s,Man3-Hl), 4.69 (1H, d, GlcNAc2-H 
1), 4.67 (1H, d, GlcNAc5-Hl) , 4.55 (1 H, d, Ga 
16-H1), 4.33 (1H, dd,Man3-H2), 4.20 (1H, dd 
,Man4-H2), 4.15 (1H, dd, M a n 4 ' -H2) , 2.97 (1 
H, bdd, Asn-^CH) , 2.76 (2H, d d, NeuAc7,7' -H 
3eq), 2.62 (1H, bdd, Asn-/?CH), 2.15 (12H, sX 
4, -Ac) , 1.79 (2H, dd, NeuAc7,7' -H3ax) ; HRM 
S Calcd for C 7 8H i i 4N6Na04 g [M+N a +] 192 
5.6 5 6 2, found, 1 9 2 5.6 5 3 9 
[0 0 4 7] 
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1 H-NMR (D 2 O, 3 O^C) 

7.99 (2H, d, Fmoc) , 7.79 (2H, d, Fmoc) , 7.55 ( 
4H, m, Fmoc) , 5.15 (1H, S, Man4-Hl) , 5.06 (1H 
, d, GlcNAcl-Hl) , 4.95 (1H, s, Man4' -HI) , 4. 
82 (1H, s,Man3-Hl), 4.69 (1 H, d, GlcNAc2-H 
1), 4.67 (2H, d, GlcNAc5,5' -Hi), 4.53 (2H, d 
, Gal6,6' -HI), 4.34 (1H, d, Man3-H2), 4.27 ( 
1H, d, Man4' -H2) , 2.97 (1H, bdd, Asn-/?CH2) 
, 2.76 (1H, dd, Ne uAc 7' -H3 e q) , 2.61 (1H, bdd 
, Asn-/?CH2), 2.15 (12 H, sX4, -Ac) , 1.79 (1H, 
d d, N e u A c 7' -H 3 a x) ; HRMS Calcd for C78H 
114N6Na04 8 [M + N a +] 1 9 2 5.6 5 6 2, found, 192 
5.6 5 3 3 

[0 0 4 8] 
##150 5 it&W 5 <7>^Jft 

##^!l4-e#f>tt^^4 (30mg, 4 7 3 ^mol) t *7 ~>JfiLVtT fr? 
r/3mgtHEPESI*M (50mM, pH6.0) 6mlMH, 
Hi:jack Beans E&Sfc a - ~>^-4?£ 1 0 XSMk.tz 0 iOtSK 
^3 7W2lH^fUt^iU 8EWCHPLC (ODS*7A^ 2 

. 0 j, x 2 5 c m. mmmmjtmj}<D 1 5 3w s tk, 1 6 % 3 0 t? 

i±tK : r-t b - b *; ;v= 1 0 : 0 & h 8 5 : 1 5 . 31 4 5 ftWtt 

7)C : r-fe b~ h y ^= 8 5 : 1 5frb 8 0:20 £ ? l^^yx^ b 
ttfco W3. Oml/mi n •) =JrfflV>T3»^L^ fc £ ^>> i W & 

[0 0 4 9] 

ftfz^t^ 5 o^setiT"- * (±J^Toii «9 & o 

1 H-NMR (D 2 O, 3 Ot) 

8.01 (2H, d, Fmoc), 7.80 (2H, d, Fmoc), 7.56 ( 

&SE#2 004-3006360 
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4H, m, Fmoc), 5.00 (1H, d, GlcNAcl-Hl) , 4.95 
(1H, s, Man4' -Hi) , 4.84 (1H, s, Man3-Hl) , 4. 
67 (1H, d, G 1 cNAc 2-'H 1) , 4.56 (1H, d, GlcNAc 
5-H1), 4.44 (1H, d, G a 1 6 - H 1) , 4.11 (1H, dd, M 
an4' -H2), 4.07 (1H, dd,Man3-H2), 2.97 (1H, 
bdd, A s n-/?CH) , 2.76 (1H, dd, Ne uAc 7' -H3eq 
), 2.62 (1H, bdd, Asn-^CH), 2.15 (12 H, sX4, - 
Ac), 1.79 (2H, dd, NeuAc7' -H 3 a x) ; HRMS C a 
led for C 7 2Hi04N 6 NaO43 [M+N a +] 1 7 6 3.6 0 
3 4, found, 1763.6074 
[0 0 5 0] 
6 9 <D^m 

##m*C&S>*tfcfl:-fr%8 (4 0mg, 6 3 0 ju m o 1 ) tV^mMT fr? 
r/5g*HEPESlfit (5 0mM, pH6.0) 7.8mU:|»$t 
Jack Bean s S M £ 3 8 UiOx.fco i©Sfti3 7 

°C-C6 3l$ra#eLfc|fe3fc*S*gfllU f^THPLCC (ODS*7A, 2.0 
j5 X 2 5 cm. Sf^WJift^J^ 1 5#Wri*7k* 1 6fr&frh 3 0#&*-ef±zk 
: r-t b~ h v;v= 1 0 I 0^?> 8 5 : 1 5. 3 Ift&frh 4 5$M&*T?ti8 5 
: 1 5^«b8 0 : 2 0i:^S±^^7yx>FWfco st£itii3. 0ml/ 
min) *ffiV>T»»Lfcfc£2>. &mttZ>ik&%d9tf3 OmgWbtitZo 
[0 0 5 1] 

1 H-NMR (D 2 O, 3 0TC) 

8.01 (2H, d, Fmoc) , 7.80 (2H, d, Fmoc) , 7.56 ( 
4H, m, Fmoc), 5.23 (1H, s,Man4-Hl), 5.08 (1H 
, d, GlcNAcl-Hl), 4.53 (1H, d, Gal 6-H1) , 4.3 

2 (1H, dd, Man3-H2) , 4.28 (1H, d d, Man4-H2) 

, 2.81 (1H, bdd, Asn-/?CH), 2.76 (1H, dd, NeuA 
c7-H3eq), 2.59 (1H, bdd, As n-/?CH) , 2.13 (12 
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H, sX4, -Ac) , 1.80 (1H, dd, NeuAc7H3ax) ;HR 
MS Calcd for C 7 2 H 1 0 4 N 6 N a O 4 3 [M+Na+] 17 
6 3.6 0 3 4, found, 1 7 6 3.6 0 4 1 
[0 0 5 2] 

7 F m o c (ft-B^ 3 3 

2 ^ fitzit^ 1 0 (10.5mg, 5.27/imol) ^50%^ 
Hr//N,N-y^W^75 F|tl.4ml gift- T)V 

zfy9m%Tl? 2 WEf&^^o h^x>3ml Srillx.. 3 5 *Ct? 

M&^;W§i&#9A^n^ - (Sephadex G-25, 2. 

5jSX30cm, mfflmmtTk, l.Oml/min-) "eSlL^ £ 

BWi: 1-4^^3 3^7mg#^>*tfc (JfcsgW: 7 6 %) o #fc*tfc 
^%0#3tti. ##^J2^^>#^tL^>^%3 3hl H-NMR^ 

[0 0 5 3] 

ft-£&3 3 0»iK7'- ^ l±iJILT©i 0 -C*So 
1 H-NMR (3 0°C) 

55.12 (s, 1 H, Ma n 4 -H- 1) , 5.07 (d, 1 H, J=9.7H 
z, GlcNAcl-H-1), 4.92 (s, 1 H, Ma n4' -H-l), 
4.76 (s, 1H, Man3-H-1) , 4.62 (d, 1 H, J = 8.0Hz 
, G 1 cNAc 2-H-l) , 4.58 (d, 2 H, J = 7.8Hz, GlcNA 
c 5, 5' -H-l), 4.47 (d, 2H, J=7.9Hz, G a 1 6, 6' -H 
-1), 4.24 (bd, 1H, Man3-H-2), 4.19 (bdd, 1H, 
J = 3.2Hz, 1.4Hz,Man4'-H-2), 4.12 (bdd, 1H, 
J=3.2Hz, 1.4Hz, Man4-H-2) , 2.93 (dd, 1 H, J = 
4.5Hz, 17.0Hz, Asn-jSCH) , 2.93 (dd, 1H, J = 6.8 
Hz, 17.0Hz, Asn-jJCH) , 2.08 (s, 3H, Ac), 2.05 
(s, 6H, AcX2) , 2.01 (s, 3 H, Ac) 
[0 0 5 4] 

tbffiE# 2004-3006360 
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##00 8 -ft^-tl 1 4 <D&m 

fli^3 (28mg, 21.3/imol) >J ~>IfiLVtT;V7*< > 1 . 0 m g £ H 
EPESlMt (5 OmM, pH5.0, 454// L) S 4 7 5 

— ^— -tr (v^TT;VKV yf-ttSU from Viblio Cholera 
e, 19 8mU) Srj&DX-fco :oi««:3 7tT?2 O^lliflU^ HPLC 
4Mfffc£*)RJfc*0**i*ttLfco a£«M«:HPLC (YMC Packed 
Column D-ODS-5S-5 120A ODS No. 202017 
8, 2 0 X 2 5 0 mm. mmmMte 5 0 mMfttT : 7-fe b - 

h U ;i/=8 0 : 2 0> I$4mL/m i n) fffiSLf: a Ii:0DS*9A (n 
^*y-;V7 5C18-OPN, 15X10 0 mm. **3^H 20*5 OmLl 
U &K2 5%T-fe ';^i«LT»ffi§*fe) -c-WMLtzt^Z, IKt 
i-Zft&yjl 4 (1 7mg, JR^7 0%) TWbftfco ftfcftfcfl^fcO&aW 

[0 0 5 5] 

1 H-NMR (3 0°C) 

£7.91 (d, 2H, J = 7. 5 Hz, Fmo c) , 7.71 (d, 2H, J = 
7.5Hz, Fmoc), 7.51 (dd, 2H, J = 7.5Hz, Fmoc), 
7.43 (dd, 2H, J = 7.5Hz, Fmoc) , 5.12 (s, 1 H, Ma 
U4-H-1) , 4.99 (d, 1H, J = 9. 5Hz, GlcNAcl-H-1 
), 4.92 (s, 1H, Man4'-H-1), 4.76 (s, 1 H, Ma n 3 
-H-l) , 4.58 (d, 1H, J=8.0Hz, G 1 c N A c 2 -H- 1 ) , 
4.55 (d, 1 H, J =8. 4H z, GlcNAc5' -H-l) , 4.47 ( 
d, 1H, J = 7.8Hz, Gal6' -H-l) , 4.34 (t, 1H, Fmo 
c), 4.24 (bd, 1H, J = 1.9Hz, Man3-H-2), 4.18 ( 
bdd, 1H, J = 1.4Hz, 3 . 3 H z , M a n 4 -H- 2 ) , 4.11 (b 
dd, 1H, J = 1. 4H z, 3.5Hz,Man4'-H-2), 2.72 (b 
dd, 1H, J=3.0Hz, 15.7Hz, Asn-^CH), 2.52 (bd 
d, 1H, J = 8.7Hz, 15.7Hz, A s n-/?CH) , 2.06, 2.05 
, 2.0 4, 1.8 9 (each s, each 3H, Ac) ; H RM S Ca 
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led for C 75 HiioN6Na045 [M + N a +] 1 8 3 7.6 4 
02, found 1837.6471 
[0 0 5 6] 

9 ik&W) 1 9 <D^$L 
tt&fyn (2 0mg, 9.4^mol) t V ->jfiL?fT;V7^ > 1 . 6 m g £H E 
P E S&ffir&% ( 5 0 mM, pH 5.0, 323^L) H^fll^^ J 4 9 ^ - 
^-4f (v^7;V K l J y-f-tt*, from Viblio Cholerae 
, 14 1mU) fcJDilfco i«^3 7tt»l 8P|Flff 1^1 HPLC# 
*ftcj; 5SJ6#7*»BUo «V»THPLC (YMC Packed Col 
umn D-ODS-5 S-5 120A ODS No. 2 0 2 0 1 7 8. 
2 0X2 5 0 mm. 5 0 mMHsSftT^*— * Ai&mW. : 7-fe h— h V 

;v=8 0 : 2 0. i?iLil4mL/m i n) -CfflNRLfco Hi:ODS*9A (n*^ 
y-;V7 5 C 1 8-OPN. 15X10 0 mm, flMaH'H 2 O * 5 OmLIU 

ft^l9 (13mg, JRJ£7 6%) &#fc 0 ftfcfLfcto&fcOfcifttt 1 H-N 

[0 0 5 7] 

##$J 1 0 ffc-g* 1 5 <D^m 

<k-^%4 (45mg, 24/imol) £ ^ vlfiLVtT^^^ > 1 . 7 m g &H 
EPESifM (5 OmM, pH5.0, 820^ L) K&MZ^ 
-fT-l* (y^77JV KD 7fH«, from Viblio Cholera 
e, 13 4mU) fciD&fco 3 7 1 4 Bf mffrW HPLC 

5MFffcJ: »)RJC&»T*ltSL7to Mv>T. RS^iSSrHPLC (YMC Pac 
ked Column D-ODS-5 S-5 120A ODS No. 2 
020178. 20X25 0 mm. liiitt 5 OmMSaSTV^--) AtKMl 
I T-fef-H;/W=8 0:2 0. Il4mL/m i n) TffiMLfco H'ODS 
% y A (rr^^ev-;i/7 5C18-OPN. 15X10 0 mm. flMSDKH 2 O* 
5 0mLaEU &K2 5%T*h-> V;v&^bTi#m£-££) tffiilUti 
5. g^fc-r^><k^%l 5 (28mg, 1|X^7 4%) ^#^>tL^ 0 t#<b*Lfc4fc£- 
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[0 0 5 8] 

1 H-NMR (3 0"C) 

57.92 (d, 2H, J = 7.5Hz, Fmoc), 7.71 (d, 2 H, J = 
7.5Hz, Fmoc), 7.51 (dd, 2 H, J = 7.5Hz, Fmoc), 
7.44 (dd, 2H, J = 7.5Hz, Fmoc), 5. 10 (s, 1 H, Ma 
n4-H-l), 4.99 (d, 1 H, J = 9.5Hz, GlcNAcl-H-1 
), 4.92 (s, 1 H, Ma n 4' -H - 1) , 4.76 (s, 1 H, Ma n 3 
-H-l) , 4.58 (d, 2H, G 1 c NA c 2, 5' -H-l), 4.47 ( 
d, 1H, J = 8.0Hz, G a 1 6' -H-l), 4.35 (t, 1H, Fmo 
c), 4.24 (bd, 1H, J = 1.9Hz,Man3-H-2), 4.11 ( 
bs, 1H, Man4' -H-2) , 4.07 (bs, 1 H, Man4-H-2 
), 2.72 (bd, 1H, J = 15.5Hz, Asn-jSCH) , 2.52 (b 
dd, 1H, J=8.7Hz, 15.5Hz, Asn-^CH) , 2.06, 2.0 
4, 1.89 (each s, each 3 H, Ac) ; HRMS C a 1 c d 
for C67H9 7 N 5 NaO40 [M + N a + 1634.5608, f 
ound, 1634.5564 
[0 0 5 9] 

1 1 7 0 <D^J& 

(llmg, 6.8/*mol) t ^ z/JhrnTfr? 5 > 1 . 5 m g £H 
EPESWt (5 0mM, pH5.0, 2 6 9/iL) /3-Jfy 
? h z/fr-lz (^b^ItttS, from Jack Beans, 11//L, 

2 7 5mU) imittzo u<7)M^3 7W14flFlitU:^ HPLCM 
K X <9 KIBt&T *mm L£o KfcmW-Z HPLC (YMC Packed Co 
1 umn D-ODS-5 S-5 120A ODS No. 2020178 

, 2 0 X 2 5 0 mm. 5 OmMI^T^-? AtK^ : 7-fc b - h 

V;v=8 0 : 2 0, m^4mLXm i n) T«L/: 0 ICODS*7A (n* 
^ev-W 5C18-OPN. 15X10 0 mm, ft#JKH 2O£50mL»fLL 
> 50/07* Y ~Y V fr*ffi,LXmmmttz) X»Mm.LtztZ?>, BWtt 
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1,^7 0 (6.3mg, 1R^6 4%) *«ft^fe, nhfttzi^m^mmm 

10 0 6 0] 

1 H-NMR (3 0"C) 

57.91 (d, 2H, J = 7.5Hz, Fmoc), 7.70 (d, 2 H, J = 
7.5Hz, Fmoc) , 7.50 (dd, 2 H, J = 7. 5 Hz, Fmoc) , 
7.43 (dd, 2H, J = 7.5Hz, Fmoc), 5.10 (s, 1 H, Ma 
n 4-H - 1) , 4.99 (d, 1H, J =9. 5H z, GlcNAcl-H-1 
), 4.91 (s, 1 H, Ma n 4' -H - 1) , 4.76 (s, 1 H, Ma n 3 
-H-l), 4.55 (d, 2H, G 1 cNAc 2, 5' -H-l) , 4.32 ( 
t, 1H, Fmoc), 4.24 (bs, 1H, Man3-H-2), 4.10 ( 
bs, 1H, Man4-H-2) , 4.06 (bs, 1 H, J = 1.3Hz, Ma 
n 4' -H-2) , 2.72 (bd, 1H, J = 14.0Hz, Asn-jSCH) 
, 2.52 (bdd, 1H, J = 9.5Hz, 14.8Hz, As n-/?CH) , 
2.06, 2.05, 1.89 (each s, each 3 H, Ac) ;MS ( 
Fab) , Calcd for C61H88N5O35 [M+H+] 14 5 0 
.5, found, 1450.4 
[0 0 6 1] 

1 2 ik-kty} 2 0 OS®, 
it^ms (47mg, 25/imol) t V ^lf7;V/5 > 1 . 9 m g & H E 

p e smmmm ( 5 0 mM, P H5.o, s4o m d Kmmzit, ; 4 ? $ ~ 

*r (->^7;VK'; y-f-ttSL from Viblio Cholerae 
, 3 6 9mU) &inx.fco 3 7 < C"tr3 7RltlU^ HPLC^ 

*ft*J:'5^&j^T«:*6Bt^o £OS»«*?*iftl£*kU Iv^tHPLC (YMC 

Packed Column D-ODS-5 S-5 120A ODS 
No. 2020178, 20X25 0 mm. BPS*#$Ui 5 OmM^T^^-') 
AtM8F$£ : T-t b V;V= 8 0 : 2 0, Sl4mL/m i n) -Cfl|»L^o J£ 
i:ODS*7A (rr*^Ev-;V7 5 C 1 8-OPN. 15X10 Omm, *3DK 
H 2 0£ 5 OmLlU #C^2 V ^*«LriFffl*"*3t) 
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Lfcfc^, E^ti-^t^2 0 (2 6mg, 1R^6 5%) %mz 0 WbtLtz 

[0 0 6 2] 

1 H-NMR (3 0°C) 

57.92 (d, 2H, J = 7.5Hz, Fmoc), 7.71 (d, 2 H, J = 
7.5Hz, Fmoc), 7.51 (dd, 2H, J = 7.5Hz, Fmoc), 
7.43 (dd, 2H, J=7.5Hz, Fmoc) , 5.12 (s, 1 H, Ma 
n4-H-l) , 4.99 (d, 1 H, J = 9.4Hz, GlcNAcl-H-1 
), 4.91 (s, 1 H, Ma n 4' -H-l), 4.77 (s, 1 H, Ma n 3 
-H-l), 4.57 (bd, 2H, G 1 cNA c 2, 5* -H-l), 4.46 
(d, 1H, J = 7.5Hz, Gal6' -H-l) , 4.34 (t, 3H, Fm 
oc), 4.24 (bs, 1H, Man4' -H-2), 4.19 (bs, 1H, 
Man4-H-2) , 2.72 (bd, 1H, J = 15.5Hz, A s n - £ C H 
), 2.52 (bdd, 1H, J = 9.2Hz, 15.5Hz, Asn-^CH) 
, 2.06, 2.05, 1.89 (each s, each 3 H, Ac) ;HR 
MS Calcd for C 6 7 H 9 7 N 5 N a O 4 0 [M+N a +] 163 
4.5 6 0 8, found, 1 6 3 4.5 6 4 4 
[0 0 6 3] 

1 3 7 1 <D&$L 

M2 0 (12m g, 7.4/imol) t *7 vjfiL?#T > 1 . 0 m g &H 

EPESlttl (5 0mM, pH5.0, 330// L) ^'MM^t, p-tfy 
? h v^— t? (i^IittS, from Jack Beans, 12//L, 

2 9 7mU) 4lD£^o iO^jft* 3 7t:t?4 6l*iai»«Lfc^ HPLCM 
t:i QBJB&TZfflRLfco Sl#I^HPLC (YMC Packed Co 
1 umn D-ODS-5 S-5 120A ODS No. 2 0 2 0 1 7 8 

, 2 0X 2 5 0 mm, IH$jKii5 OmMftRT'/t-f : T-fe h «=■ h 

i ;;V=8 0 I 2 0> »?Lil4mL/m i n) "CmMLtz 0 I(CODS*7A (3* 
^6->-;V7 5C18-OPN> 15X10 0mm o fMSOKH 20*5 OmLtt 
, m~2 5%T J t>-hV^*«EtT«FW$-fr^:) -«3&L*:££;5. HWfc-f 
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Z>tt&® 7 1 ( 6 . 6 m g , mm 6 1 %) <b tt/c 0 h frtzik&m<DmWft 

[0 0 6 4] 

1 H-NMR (3 0*0 

57.90 (d, 2H, J = 7.5Hz, Fmoc), 7.70 (d, 2 H, J = 
7.5Hz, Fmoc) , 7.49 (dd, 2 H, J = 7.5Hz, Fmoc) , 
7.42 (dd, 2H, J=7.5Hz, Fmoc), 5.11 (s, 1 H, Ma 
n4-H-l), 4.99 (d, 1 H, J = 9.4Hz, GlcNAcl-H-1 
), 4.91 (s, 1H, Man4'-H-1), 4.76 (s, 1 H, Ma n 3 
-H-l), 4.55 (d, 2H, G 1 cNAc 2, 5-H-l) , 4.31 (b 
, 1H, Fmoc) , 4.24 (bs, 1 H, Man3-H-2) , 4.18 (b 
s, 1H, Man4-H-2), 3.97 (dd, 1H, J = 1.8Hz, 3.3 
Hz,Man4'-H-2), 2.72 (bd, 1H, J = 15.5Hz,Asn 
-/?CH) , 2.52 (bdd, 1H, J = 8.0Hz, 15.5Hz, As n- 
jS^CH) , 2.06, 2.05, 1.88 (each s, each 3 H, A 
c) ; MS (Fab), Calcd for C61H88N5O35 [M+H 
+] 1450.5, found, 1450.3 
[0 0 6 5] 

1 4 tt&ty) 1 6 c9-£-J& 
<ft^5 (3 2mg, 18.4/*mol) t *7 vJfiLttT;vy ^ > 2 . 5 m g £H 
EPESlfii (5 OmM, pH5.0, 7 13//L) K?#?§?£-^ y 5^ 
~^--tf (y^T^F'J ?ftt|, from Viblio Cholera 
e, 13 4mU) fciDx-fco 3 7tt 1 7HHitL^, HPLC 

#WfcJ:*>Rj£**T*llttLfco «v>T, MI^HPLC (YMC Pac 
ked Column D-ODS-5 S-5 120A ODS No. 2 
020178, 20X250 mm, mm^Mit 5 0 mMBfc&T A7k?#$ 
: T-fe b D;V=8 0:2 0, sliii4mL/m i n) tiIt/: 0 Il:ODS 
% y A (3X^y-;V7 5C18-OPN, 15X10 0 mm, fD3i:H 2 O £ 
5 0mLifEU 5%T*Y~VV ^ZMLXmmZltfz) X~ffiMVtztc\ 
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6 (1 3mg, Jfc2g5 2%) imhfitio # h tifcik& 

[0 0 6 6] 

1 H-NMR (3 0t) 

£7.92 (d, 2H, J = 7.5Hz, Fmoc), 7.71 (d, 2H, J = 
7.5Hz, Fmoc), 7.51 (dd, 2H, J=7.5Hz, Fmoc), 
7.44 (dd, 2H, J=7.5Hz, Fmoc), 5.00 (d, 1 H, J = 
9.9Hz, GlcNAcl-H-1) , 4.92 (s, 1H, Man4' -H- 
1), 4.75 (s, 1H, Man3-H-1), 4.58 (d, 2H, J = 7. 
5Hz, GlcNAc2,5' -H-l), 4.47 (d, 1H, J = 7. 8H z 
, Gal6' -H-l) , 4.34 (t, 1H, Fmoc) , 4.10 (bd, 1 
H, Man3— H— 2) , 4.07 (bs, 1H, Man4'-H-2), 2.7 

2 (bdd, 1H, J = l 5. 5Hz, As n-/?CH) , 2.52 (bdd, 1 
H, J = 9.2Hz, 15.5Hz, Asn-^CH), 2.07, 2.05, 1. 
89 (each s, each 3H, Ac) ;MS (Fab) , Calcd 
for C61H88N5O35 [M + H+] 1 4 5 0.5, found, 14 
5 0.3 

[0 0 6 7] 

1 5 n&m 1 7 <D&m 

Mftl6 (9mg, 6.2//mol) t *7 v'JflLlT^T'^ > 1 . 6 m g £H E 
PESlfiI(5 0mM, pH5.0, 6 1 3 ,* L) KmffiZ^ p-Jf?? 
h \f (^b^IHttM, from Jack Beans, 18 6 mU) 

fciPl/Co i«^3 7°C-e3 2mmmWLfz&, HPLC^If(:J;f)R£# 
TZmULfZo rat^HP LC (YMC Packed Column D 
-ODS-5 S-5 120A ODS N o . 2 0 2 0 1 7 8 , 2 0 X 2 5 
0 mm> mm&Mte 5 0 mMS^mr >^e- ^ A 7 Jc^ : T-fe h - h >; ;v= 8 0 : 
2 0^ Ii4mL/m i n) -CffiML^o jEKODStf^A (n^^y-jV7 5 
C18-OPN, 15X10 Omnu ft^J^H 2 0£ 5 OmLIU 2 5% 
T-feb-hV^^^bT^th^^) -em^t/ii:i^>. @a«Ji:i-^)'f^%l 7 
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(5.4mg, 1R$6 8%) *tfc e ftbtifzlt^^mMT- ? i*&T 

oil J? 

[0 0 6 8] 

1 H-NMR (3 Ot:) 

57.89 (d, 2H, J = 7.5Hz, Fmoc), 7:68 (d, 2 H, J = 
7.5Hz, Fmoc), 7.49 (dd, 2 H, J = 7.5Hz, Fmoc), 
7.42 (dd, 2H, J = 7. 5H z, Fmoc), 4.99 (d, 1H, J = 
9.7Hz, GlcNAcl-H-1), 4.91 (s, 1H, Man4'-H- 
1), 4.55 (d, 1H, J = 8. 1 Hz, G 1 c NA c 2, 5' -H-l), 
4.0 9, 4.0 7 (s, 1H, Man4' -H-2, Man3-H-2) , 2. 
72 (bd, 1H, J = 15.5Hz, A s n-/? CH) , 2.56 (bdd, 1 
H, J = 8. 1 H z, 15.5Hz, Asn-y8CH), 2.07, 2.0 5, 1. 
89 (each s, each 3H, Ac) IMS (Fab), Calcd 
for C 5 5H7 7N 5 Na03 o [M+N a +] 1310.5, found 
, 13 10.2 

[0 0 6 9] 

1 6 it&m 1 8 <D&)& 
it^l7 (3.4mg, 2. 6 /ei mo 1) t ^ vJflLYtT^y^ > 1 . 1 m g £ 
HEPESlfil (5 0mM, pH 5.0, 2 5 7^L) N-7 
p-D-lffrzH)- 5 (v^T^KV from Jac 

k Beans, 1 4 4 mU) , tiUZ-fZo £<7>Y#f££ 3 7 2 4 ^ra^S Lfc 
fc, H P L CM i 1) RISI^T t^o R^M^ H PLC (YMC P 
acked Column D-ODS-5 S-5 120A ODS No 
.202017 8, 20X25 0 mm, 5 0 mMStT 

mWLl T-bh-h i ;;V=8 0:2 0, Il4mL/mi n) tffill/; 0 H^O 
DS*7A (n^^y-;V7 5 C 1 8 -OPN, 1 5 X 1 0 0 mm Q *40KH 2 
O^5 0mLSU ^Cl'2 5%T*fe Y V ;v£^LT}#fcfci £•££:) 
ti^, B^-TMt^lS (2.1mg, a$7 5%) ^#£>*l£ 0 



tfiiE#2 004-3006360 
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^- v : 30/ 



[0 0 7 0] 

1 H-NMR (3 Ot:) 

^ 7.91 (d, 2H, J=7.5Hz, Fmoc), 7.71 (d, 2H, J = 
7.5Hz, Fmoc) , 7.51 (dd, 2 H, J = 7.5Hz, 7.5Hz, F 
moc), 7.43 (dd, 2H, J=7.5Hz, 7.5Hz, Fmoc), 5. 
00 (d, 1H, J = 9.7Hz, GlcNAcl-H-1), 4.91 (d, 1 
H, J = 1.6Hz,Man4' -H-l), 4.76 (s, 1H, Man3-H 
-1) , 4.58 (d, 1H, J = 7.8Hz, G 1 c N A c 2 -H- 1 ) , 4. 
34 (t, 1H, Fmoc), 4.07 (d, 1H, J=2.7Hz,Man4' 
-H-2) , 3.97 (dd, 1 H, J = 1.6Hz, 3.7Hz,Man3-H 
-2), 2.72 (bdd, 1H, J=3.2Hz, 15.1Hz, Asn-^C 
H), 2.52 (bdd, 1H, J = 8.9Hz, 15.1Hz, Asn-jSCH 
), 2.07, 1.89 (each s, each 3H, Ac) ;MS (Fab 
) , Calcd for C 4 7H 65 N4025 [M+N a+] 1 0 8 5.4 
, found, 1085.3 
[0 0 7 1] 

1 7 it^m 2 1 <D&J& 
it&W)9 (2 8mg, 16jamol) t ? vlfiLviT^^ > 1 . 7 m g £H E 
PESitM (5 0mM, pH5.0, 6 2 4 //L) Jjy^- 
y—j,? (y^v7;v Ki; y^±Wk, from Viblio Cholerae 

, ii7mu) *twz.tz 0 z(ommz3 7°cx~i 7mm&wi.fzik, HPLC^ 

Ift: <£ *) %.B@rT ZmWLfZo f^T, ffl&mm* HPLC (YMC Pack 
ed Column D-ODS-5 S-5 120A ODS No. 20 

2 0 1 7 8, 20X250 mm, &B9&0M± 5 0 mMilT V AtK^ I 

*J;V=8 0:2 0. ^tj$4mL/ / m i n) ffflll^o I^ODS* 
7 A (3^^y-;i/7 5 C 1 8 -OPN, 1 5 X 1 0 0 mm 0 flfc&JKH 2 O* 5 
OmLlU &\ l Z2 5%T*Y-YV)l'*m>l>xm&Zittz) X~WLM.LJz t Z ?> 
> Umt1-&it&W2 1(14. 6mg, JIX^6 8%) WbtL^o %hfitzit 



ttifiE# 2004-3006360 
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^-v: 31/ 



[0 0 7 2] 

1 H-NMR (3 Ot:) 

57.92 (d, 2H, J = 7.5Hz, Fmoc), 7.71 (d, 2 H, J = 
7.5Hz, Fmoc) , 7.50 (dd, 2 H, J = 7.5Hz, Fmoc) , 
7.43 (dd, 2H, J = 7.5Hz, Fmoc) , 5.12 (s, 1 H, Ma 
n 4-H- 1) , 4.99 (d, 1H, J = 9. 5 H z, GlcNAcl-H-1 
) , 4.77 (s, 1 H, Man3-H-1), 4.57 (d, 2 H, J = 7.2 
Hz, GlcNAc2-H-l) , 4.46 (d, 1 H, J = 7.8Hz, Gal 
6-H-l) , 4.34 (t, 1H, Fmoc), 4.22 (b d, 1 H, J=2 
.7Hz,Man3-H-2), 4.19 (b, 1H, Man4-H-2), 2. 
72 (bdd, 1H, J = 15.5Hz, Asn-/?CH), 2.52 (bdd, 
1H, J = 9.8Hz, 15.5Hz, As n-/?CH) , 2.05 (s, 6H, 
AcX2), 1.89 (s, 3 H, Ac) ;MS (Fab), Calcd fo 
r C 6 iH88 N 5°35 [M+H+] 1 4 5 0.5, found, 1 4 5 0. 
3 

[0 0 7 3] 

1 8 tt&m 2 2 <D^$L 
^|I2 1 (lOmg, 6.9//mol) t *} vJfiL7*T;V7*5 > 1 . 6 m g £ H 
EPESifil (5 0mM, pH5.0, 672// L) £##3^ £-#9 
9 h v^-**r (4ft^Itttt, from Jack Beans, 205 mU 

HT^ilUo MI^HPLC (YMC Packed Column 
D-ODS-5 S-5 120A ODS No. 2 0 2 0 1 7 8. 2 0 X2 
5 0 mm, 5 0 mM^7V^->) I T-fe h ~ h y ;l/= 8 0 

: 2 0. sffcil4mL/m i n) T?ffi§£L£o Ii:ODS^7A (a^t^-JW 
5C18-OPN, 15X10 0 mm, H 2 O$-50raLlU ^2 5 

2 ( 5 . 6 m g , lKf6 4%) #W <b *Lfc 0 $ h frtitt&m<nmmto7*- 9 \*\>X 



ffiSE# 2004-3006360 
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[0 0 7 4] 

1 H-NMR (3 0*0 

57.87 (d, 2H, J = 7.5Hz, Fmoc), 7.67 (d, 2 H, J = 
7.5Hz, Fmoc), 7.48 (dd, 2 H, J = 7.5Hz, Fmoc), 
7.41 (dd, 2H, J = 7. 5 Hz, Fmoc), 5.12 (s, 1 H, Ma 
n4-H-l) , 4.99 (d, 1H, J = 9.7Hz, GlcNAcl -H- 1 
) , 4.76 (s, 1H, Man3-H-1) , 4.55 (d, 2 H, J = 8.6 
Hz, GlcNAc2, 5-H-l), 4.26 (t, 1 H, Fmoc), 4.2 

2 (d, 1H, J = 2.2Hz, Man3-H-2) , 4.18 (bdd, 1 H, 
J = 1.3Hz, 3.3Hz, Man4-H-2) , 2.72 (bd, 1 H, J = 
15.5Hz, Asn-j?CH) , 2.54 (bdd, 1H, J=9.5Hz, 1 
5.5Hz, Asn-j8CH) , 2.05 (s, 6H, AcX2), 1.88 (s 

, 3H, Ac) ;MS (Fab) , Calcd for C55H78N5O3 
0 [M+H+] 1288.5, found, 1288.3 
[0 0 7 5] 

1 9 it&m 2 3 <D^m 

ft#ft2 2 (3.6mg, 2.8/<mo i) t tf vjfiLYf > 1 . 2 m g £ 

HEPESiM (5 0mM, pH 5.0, 2 7 7^) CilS^ N-T 
/? -D-^/UalfS — If (y^TJV KV 7f from Jac 
k Beans, 1 9 5 mU) SrUDiLfco 3 7 °Ce 2 4 l$n»1t L£ 

HPLC*«fKJ:0ac&»T**BUfe o Sl&»«[«rHPLC (YMC P 
acked Column D-ODS-5 S-5 120A ODS No 
.2020178, 20X25 Omm, mm&W* 5 0 mMifT A7K 
7-feh-M>;V=8 0:2 0, tfSt^4mL/m i n) "CiSl^o EKO 
DS*7A (n^ ; Ey-;V7 5Cl 8-OPN, 15X10 0mm. flMHJKH2 
O&5 0mL$lEU ^C2 5%T^ h~ M^&^LT^tB£-£fc) tltl/; 
ti%, U&}t-?2>4k&W2 3 (2.3mg, JR^7 7%) Ifi'&hfoiZo 

[0 0 7 6] 

ttiffi# 2004-3006360 



Wm. 2002-377819 



5? : 33/ 



1 H-NMR (3 0°C) 

d7.91 (d, 2H, J = 7.5Hz, Fmoc), 7.70 (d, 2 H, J = 
7.5Hz, Fmoc), 7.50 (dd, 2H, J = 7.5Hz, Fmoc), 
7.43 (dd, 2H, J=7.5Hz, Fmoc), 5.11 ( s, 1 H, Ma 
n4-H-l), 4.99 (d, 1 H, J = 9.7Hz, GlcNAcl-H-1 
), 4.77 (s, 1H, Man3-H-1), 4.57 (d, 1H, J = 6.5 
Hz, GlcNAc-H-1), 4.33 (t, 1H, Fmoc), 4.22 (d 
, 1H, J=3.0Hz, Man3-H-2) , 4.07 (b d d, 1 H, J=2 
.lHz,Man4-H-2), 2.72 (bdd, 1H, J = 15.5Hz, A 
sn-/?CH), 2.52 (bdd, 1 H, J = 8.9Hz, 15.5Hz, As 
n-j8CH) , 2.05, 1.89 (each s, each 3H, Ac) ;M 
S (Fab), C a led for C47H65N4O25 [M+H+] 1 0 
85.4, found, 1085.3 
[0 0 7 7] 

2 0 1 1 <T>%Wu 

it&Wl 0 (123mg, 62y«mol) t *7 vjfilvtT;V7^ > (1. lmg 
) ^HEPESIW (5 0mM, pH5.0, 2.5mL) KmMZ^ p- 
jf? ? h v^--t? (4f^Ifttt> from Jack Beans, 24// 
L, 6 12mU) ^An^/vio i«^3 7tt'6 l»f Ut> HPLC 

frffi^x *)frfc®:TitmmLfz 0 ^thplc (ym 

C Packed Column D-ODS-5 S-5 120A ODS 
No. 2020178. 20X25 0 mm, SHy#$U± 5 0mM»lT>^ 
^AtKv»: Tth-YV fr=8 0:2 0. ifc&3. 5mL/m i n) fill 
fc 0 lt:ODS*7A (3X*y-;i/7 5C18-OPN, 1 5 X 1 0 0 mm Q 
ft#HCH 2 0£ 5 OmLIU ^^2 5 %7-b h - h V LT^ffi £-£r/c) 

-eJKmt7t^«r^>, glft£:1-;Mb-£-%l 1 (7 1mg, )R?7 0%) h fifz 

I0 0 7 8] 

1 H-NMR (3 0°C) 

ffiiE# 2004-3006360 
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34/ 



$7.91 (d, 2 H, J = 7. 5 H z, Fmoc), 7.71 (d, 2H, J = 
7.5Hz, Fmoc) , 7.50 (dd, 2 H, J = 7.5Hz, Fmoc) , 
7.43 (dd, 2H, J=7.5Hz, Fmoc), 5.11 (s, 1 H, Ma 
n4-H-l) , 4.99 (1H, d, J = 9.9Hz, GlcNAcl-H-1 
), 4.91 (s, 1 H, Ma n 4' -H- 1) , 4.76 (s, 1 H, Ma n 3 
-H-l), 4.55 (d, 2H, J = 8.6Hz, GlcNAc2, 5-H-l 
) , 4.34 (t, 1H, Fmoc) , 4.2-4 (s, 1 H, Man3-H-2) 
, 4.18 (s, 1H, Man4-H-2), 4.10 (s, 1H, Man4' - 
H-2), 2.72 (bd, 1H, J = 15.5Hz, As n-/?CH) , 2.5 
1 (bdd, 1H, J = 9. 0Hz, 15.5Hz, As n-/?CH) , 2.06 
(s, 3H, Ac) , 2.05 (s, 6 H, AcX2) , 1.88 (s, 3 H, A 
c) ;HRMS Calcd for C 6 9 H 1 0 0 N 6 N a O 4 0 [M+N 
a+] 1 6 7 5.5 8 7 3, found, 1 6 7 5.5 8 4 1 
[0 0 7 9] 

2 1 1 2 <D&m 

tt&m 11 ( 5 0 m g, 30//mol) b*> vUvtT^y 5 >2.0mg*H 
EPESWI (5 0mM, pH 5.0, 9 2 0^L) N-T-t 
f-ZU-^-D-^Ol/niM— fe* (y^7^F9 7ftl> f r om J a 
ck Beans, 2 . 1 U) Srfln*.*:,, Z<DmWL* 3 7 *CT' 4 8 fl#P^i£g Lit 
^ HPLCM^i ORJESirrfclMRLfco U£#ft*HPLC (YMC P 
acked Column D-ODS-5 S-5 120A ODS No 
.2 0 2 0 1 7 8, 20X25 0 mm. Ii-Mli5 OmMftiTVt-^Ai 
iSifc :7-bh-h'J^=8 0 I 2 0, »ft}t4mL/m i n) "Cfflgl, 
fc^ffofco i«%*ODS>!;7A (3^^y-;V7 5C18-0PN, 15 
X 1 0 0 mm, fDt:H2 0^5 OmLlU >kK 2 5%7*h-h 'J^tSEL 
•0£ffl$*fc) l»Wft^*12 (2 5mg, W6 6 

[0 0 8 0] 

1 H-NMR (3 Or) 



ttJf£# 2004-3006360 



mm.2 002-3. 7 7819 



^<-v: 35/ 



57.91 (d, 2H, J = 7. 5Hz, Fmoc), 7.70 (d, 2 H, J = 
7.5Hz, Fmoc) , 7.50 (dd, 2 H, J=7.5Hz, Fmoc) , 
7.43 (dd, 2H, J = 7.5Hz, Fmoc), 5.10 (s, 1 H, Ma 
n4-H-l) , 4.99 (d, 1 H, J = 9.7Hz, GlcNAcl-H-1 
), 4.91 (bd, 1H, J = 1.6Hz,Man4' -H - 1) , 4.77 ( 
s, 1 H, Ma n 3 - H- 1) , 4.58-4.52 (b, 1H, GlcNAc2 
-H-l) , 4.33 (t, 1H, Fmoc) , 4.24 (bs, 1 H, Man3 
-H-2) , 4.06 (dd, 1 H, J = 1.6Hz, 3.2Hz,Man4-H 
-2), 3.97 (dd,. 1H, J = 1.6Hz, 3.5Hz,Man4'-H- 
2), 2.72 (bd, 1H, J = 15.5Hz, As n-/?CH) , 2.53 ( 
bdd, 1H, J = 9. 0 H z, 15.5Hz, Asn-jJCH) , 2.05, 1. 
88 (each s, each 3 H, Ac), 
[0 0 8 1] 

2 2 Vc&Wl 1 3 <D^& 
tt&mi2 (lOmg, ll^mol) t V vJfiLVf Tfr7< > 0 . 9 m g £ H 
EPESlfii (5 0mM, pH 5.0, 4 4 0 ju L) 

J v^--*£ 7 A, V) v ^tfciiU from Jack Beans, 30 

fzh, 3.2U) *tiax.fco ZZ>m%i*3 7*Ct?2 HSflMHtLfc^ HPLC 
^•W^i Diafcjn'fcfcBl'fco ^tHPLC (YMC Packed Co 
1 umn D-ODS-5 S-5 120A ODS No. 2020178 
„ 2 0 X 2 5 Omm, &H»&fcJ: 5 0 mMffcBfeT A 7 Xv» I T-fe h-b 

U;v=8 0 : 2 0. H4mL/m i n) ^JfMft&frofco IJ:0DS*5A ( 
n^^y-JV7 5C18-OPNs 15X10 Omm, ft^KH 2 0 & 5 OmL 
jftU ^2 5%7^>-h'J;V«Lt^lUW:) tKIU:hi5, gift 
i:tMt^l3 (3mg, JR^4 3 %) £?#7fc 0 #fc*t;fc>fb^<&&&W7*- 

[0 0 8 2] 

1 H-NMR (3 0*0 

57.92 (d, 2H, J=7.5Hz, Fmoc), 7.71 (d, 2H, J = 

2004-3006360 



# M 2002-377819 



^— : 36/ 



7. 5 Hz, Fmoc), 7.51 (d d, 2H, J = 7.5Hz, Fmo c) , 
7.43 (dd, 2H, J = 7.5Hz, Fmoc), 4.99 (d, 1 H, J = 
9.5Hz, GlcNAcl-H-1) , 4.76 (s, 1H, Man3-H-1 
), 4.57 (1H, GlcNAc2-H-l), 4.06 (d, 1H, J = 3. 
2Hz,Man3-H-2), 2.72 (bd, 1H, J = 15.5Hz,Asn 
-/SCH) , 2.52 (bdd, 1H, J = 8.3Hz, 15.5Hz, Asn- 
|8CH) , 2.0 5, 1.8 9 (each s, each 3 H, Ac), 
[0 0 8 3] 

fi'ofCo £1% HiTW^Fmo c#l ^mo 1 IC 2 4 0 ^ L©N 

,N-^f^;VA7U\ 1 6 0 pl L^H'J ^SrSDx.. • T;Vrf> 
fi^T«^-f/: 0 TLC CRWjWStfcbTlM ffflfcT A : V 

7"n^V-;V= 8 : 5 £fflv>fc) £T^iirr*?tRLfc8U zR2k""e?fr*P Lfco 
idtci/^^-^^^as^oi 0^*JPx.ri 5 5MBH*#Lfc&x frffi 

WM*7A^n>7h^77'f- (rrx^Ev-;P7 5 C 1 8 -OPN. 1 
5X10 0 mm, SH*I$M±7K) J: «J«»bfeo 

[0 0 8 4] 
###U 2 3 it&m 3 3 <7>£-J& 
jt^flO (10.5mg, 5.3^mol) «:±fBOlftf^-e 7 B#H£jS$*fc 
g^fc^-^^tJ3 3 (7mg, t$7 6%) i>mh*Ltz 0 %hfttzit 
& m\ $ 1 H - N M R rt*$R p n n i: — Sfc L £ i £ <b it 6 L 0 
[0 0 8 5] 

2 4 2 6 (7)^ 

<b^3 (8.0mg, 3.8^mol) *±fBO*f^-C2 1 WPMRJ6$**:fc 
B6«jfc-r^'fb^2 6 (6.3mg, Jfcsp8 8%) tf'&bfrtz 0 'fthfrtz 



m«E# 2004-3006360 
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^-v I 37/ 



1 H-NMR (3 Ot:) 

S5.13 (s, 1 H, Ma n 4-H- 1) , 5.07 (d, 1 H, J = 9.9H 
z, GlcNAcl-H-1) , 4.95 (s, 1 H, Man 4' -H-l) , 
4.78 (s, 1 H, Man3-H-1), 4.62 (2H, GlcNAc2,5 
' -H-l), 4.56 (d, 1H, J = 8.1Hz, GlcNAc5-H-l) 
, 4.52 (d, 1H, J = 7. 8 H z, G a 1 6' -H-l), 4.25 (bs 
, 1H, Man3-H-2), 4.19 (bs, 1H, Man4'-H-2), 
4.12 (bs, 1 H, Ma n 4-H-2) , 2.94 (dd, 1 H, J=4.5 
Hz, 17.0Hz, Asn-^CH), 2.85 (dd, 1H, J = 6.8Hz 
, 17.0Hz, Asn-/?CH) , 2.68 (dd, 1 H, J=4.6Hz, 1 
2.4Hz, NeuAc7' -H-3 e q) , 2.08, 2.07, 2.06, 2. 
04, 2.02 (each s, each 3 H, Ac), 1.72 (dd, 1H 
, J = 12.1Hz, 12.1Hz, NeuAc7' -H-3ax) ; MS (Fa 
b) , Calcd for C71H1 18N7O51 [M+H+] 1 8 8 4. 
7, found, 1884.5 
[0 0 8 6] 

2 5 2 7 <7>^J& 

AY&tfoA (ll.Omg, 5.8/imol) * JifSO^fpt? 2 3 B#HRj££-££ 
£5, E&)tlT2>ft<&®2 7 (8.5mg, JR^8 8%) "?fttotltz 0 Wbtl 

1 H-NMR (3 0t) 

£5.11 (s, 1 H, Ma n 4 -H- 1) , 5.08 (d, 1 H, J=9.7H 
z, GlcNAcl-H-1) , 4.95 (s, 1 H, Man4' -H-l) , 
4.78 (s, 1H, Man3-H-1), 4.62 (d, 2H, GlcNAc2 
,5' -H-l), 4.45 (d, 1H, J = 7.6Hz, Gal6' -H-l) 
, 4.26 (bd, 1H, Man3-H-2) , 4.12 (b d, 1 H, M a n 4 
' -H-2), 4.08 (bdd, 1H, J = 1.6Hz, 3.3Hz, Man4 
-H-2), 2.94 (dd, 1H, J=4.0Hz, 17.2Hz, A s n - /? 
CH), 2.85 (dd, 1H, J = 7.2Hz, 17.2Hz, Asn-^CH 



mtE# 2004-3006360 
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^-5>: 38/ 



), 2.68 (dd, 1H, J=4.1Hz, 12.1Hz, Ne uAc 7' -H 
- 3 e q ) , 2.09, 2.07, 2.04, 2.02 (each s, each 
3 H, Ac), 1.72 (dd, 1H, J = 1 2. 1 H z, 12.1Hz, Neu 
Ac7'-H-3ax), ; MS (F a b) , C a 1 c d for C 63 Hi 
04N6NaO46 [M+N a +] 1 7 0 3.6, found, 1 7 0 3.1 
[0 0 8 7] 

2 6 tt&to 2 8 <D&$L 
tt&m 5 ( 7 . 0 m g , 4.0/imol) £_LfBOifcffc-C 2 1 Bf mKBZttz t 
£^>> @MtnMt2 8 (5.3mg, 1»8 7%) tmhfrtZo %h*itz 

1 H-NMR (3 Ot:) 

55.07 (d, 1H, J = 9.4Hz, GlcNAcl-H-l), 4,94 ( 
s, 1H, Man4' -H-l) , 4.76 (s, 1 H, Man3-H-1) , 
4.61, 4.59 (each d, each 1H, GlcNAc2,5'-H 
-1), 4.44 (d, 1H, J =7. 8H z, Gal6' -H-l), 4.10 
, 4.07 (each 1H, Man4' , 3-H-2) , 2.93 (dd, 1H 
, J=4. 6Hz, 17.5Hz, Asn-ySCH), 2.85 (dd, 1H, J 
= 7. 0Hz, 17.5Hz, Asn-jSCH) , 2.67 (dd, 1H, J =4. 
6Hz, 12.2Hz, NeuAc7' -H-3 e q) , 2.08, 2.06, 2. 
02, 2.01 (each s, each 3H, Ac), 1.71 (2H, dd 
, J = 12.2Hz, 12.2Hz, NeuAc7' -H-3ax) ; MS (Fa 
b),Calcd for C5 7H9 4N6Na04 i [M+N a +] 15 4 
1.5, found, 1541.3 
[0 0 8 8] 

2 7 it-^m 3 0 CD&fc 
ib&to 7 (13.9ms, 6 . 6 /£ m o 1 ) £_h|E<Z>$£ffrt? 7 WtoRI&Ztt £ 
iWttMt^t3 0 (8.0mg, JR$6 4%) »&*Ufctefr 

1 H-NMR (3 0°C) 

tbaE#2 004-3006360 
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£5.13 (s, 1 H, Ma n 4-H- 1) , 5.06 (d, 1 H, J = 9.9H 
z, GlcNAcl-H-1) , 4.91 (s, 1H, Man4' -H-l) , 
4.77 (s, 1 H, Ma n 3 -H- 1) , 4.61, 4.60 (each d, 
each 1H, J=8.0Hz, G 1 c N A c 2 , 5 -H- 1 ) , 4.55 (d 
, 1H, J=8.4Hz, G 1 cNAc 5* -H-l) , 4.44 (d, 1H, J 
= 8. 0Hz, G a 1 6-H - 1) , 4.24 (bd, 1H, Man3-H-2) 
, 4.19 (bdd, 1H, J = 1.3Hz, 3.2Hz, Man4' -H-2) 
, 4.10 (bdd, 1H, J = 1.4Hz, 3 . 2 H z , M a n 4 - H - 2 ) , 
2.90 (dd, 1H, J=4.5Hz, 16.7Hz, Asn-^CH) , 2.8 
0 (dd, 1H, J = 7.5Hz, 16.7Hz, As n-/?CH) , 2.66 ( 
dd, 1H, J = 4.6Hz, 12.4Hz, Ne uAc 7-H-3 e q) , 2. 
0 7, 2.0 6, 2.0 5, 2.0 2, 2.0 1 (each s, each 3 H, 
Ac), 1.71 (dd, 1H, J = 12.4Hz, 12.4Hz, NeuAc7 
-H-3ax) IMS (Fab) , Calcd for C71H117N7N 
a05i [M + N a +] 1 9 0 6.7, found, 1 9 0 6.1 

[0 0 8 9] 
###0 2 8 M3 1©M 
tt&m 8 ( 8 . 0 m g , 4 . 2 // m o 1 ) £±SBO|ftffcT 1 2 H#|HJRjfo$-#fc t 
IKtt4^3 1 (6.0mg, JR^8 6%) £#£0 '&b*itzit& 

mvyummr- 9 \^xr<nm 9 

1 H-NMR (3 ot) 

55.12 (s, 1 H, Ma n 4 -H- 1) , 5.06 (d, 1 H, J = 9.5H 
z, GlcNAcl-H-1), 4.91 (s, 1H, Man4'-H-1), 
4.77 (s, 1 H, Ma n 3 -H- 1) , 4.61, 4.59 (each d, 
each 1H, G 1 cNAc 2, 5-H-l) , 4.43 (d, 1H, J=8. 
0Hz, Gal6-H-1) , 4.24 (bd, 1 H, Man3-H-2) , 4. 
18 (bdd, 1H, Man4* -H-2), 2.91 (bd, 1H, J = 17. 
0Hz, Asn-/?CH) , 2.81 (dd, 1 H, J=6.5Hz, 17. OH 
z, Asn-jffCH) , 2.66 (dd, 1H, J=4.6Hz, 12.6Hz, 
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NeuAc7-H-3eq), 2.06, 2.06, 2.0.2, 2.00 (each 
s, each 3 H, Ac), 1.70 (dd, 1H, J = 12.6Hz, 12 

.6Hz, NeuAc7-H-3ax) IMS (Fab) , Calcd for 
C 6 3 H i o 4N 6 Na04 6 [M + N a +] 1 7 0 3.6, found, 1 

7 0 3.0 

[0 0 9 0] 

2 9 it&m 3 2 <D&WL 

it&ms (7.7mg, 4.4^mol) Z±tZ<D&ftX* 2 3mmKJB2-&fzt 
-T^, BNti-Zit^S 2 (5.2mg, Um 7 8 %) X^hfltZo nhflfz 

1 H-NMR (3 0*0 

5 5.14 (s, 1 H, Ma n 4 -H- 1) , 5.07 (d, 1 H, J=9.4H 
z, GlcNAcl-H-1), 4.78 (s, 1H, Man3-H-l), 4. 
61, 4, 60 (each d, each 1 H, G 1 c N A c 2 , 5 -H- 1 
), 4.44 (d, 1H, J = 8.0Hz, G a 1 6-H - 1) , 4.23 (d, 
1 H, J = 3. 0Hz, Ma n 3-H-2) , 4.19 (bdd, 1 H, J = l. 
3Hz, 2. 9Hz, Ma n 4-H-2) , 2.92 (dd, 1 H, J=4.1H 
z, 17.2Hz, Asn-^CH) , 2.83 (dd, 1H, J = 7.5Hz, 
12.7Hz, As n-£CH) , 2.67 (dd, 1H, J=4.6Hz, 12. 
7Hz, NeuAc7-H-3eq), 2.06 (s, 6H, AcX2), 2.0 
3, 2.01 (each s, each 3H, Ac), 1.71 (dd, 1H, 
J = 12.7Hz, 12.7Hz, N e u A c 7 -H- 3 a x) ; MS (Fab) 
, Calcd for C 5 7H9 4N 6 Na0 4 i [M + N a +] 154 1. 
5, found, 1541.2 
[0 0 9 1] 

3 0 w&m 3 7 <D&)£ 

it&m 14 (9.1mg, 5.0/jmol) &±SBOifefls-e 1 3 ISWJSfcS**: 
fci^, nmt-f Z>ik&mZ 7 (6.5mg, JR2p7 7%) X*&biXtZo #*>fr 
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1 H-NMR (3 OTC) 

55.11 (s, 1H, Man4-H-1), 5.06 (d, 1H, J = 9.5H 
z, GlcNAcl-H-1) , 4.9 2 (s, 1H, Man4' -H-l) , 
4.75 (s, 1 H, Ma n 3 -H- 1) , 4.6 1, 4.5 7, 4.5 5 (eac 
h d, each 1 H, J = 7.5Hz, GlcNAc2,5,5' -H-l) 
, 4.46 (d, 1H, J = 7.3Hz, Gal6' -H-l), 4.23 (bs 
, 1H, Man3-H-2) , 4.18 (bs, 1 H, Man4' -H-2) , 
4.10 (bs, 1H, Man4-H-2), 2.87 (dd, 1H, J=4.8 
Hz, 17.0Hz, As n-/?CH) , 2.76 (dd, 1H, J = 7.2Hz 
, 17.0Hz, As n-/?CH) , 2.07 (s, 3H, Ac), 2.04 (s 
, 6H, AcX2), 2.00 (s, 3H, Ac) ;MS (Fab), Calc 
d for C 6 0 H 1 0 0^6^ a O4 3 [M+N a +] 1615.6, fo 
und, 1615.0 
[0 0 9 2] 

3 1 it&fo 4 2 <D&& 
tt&m 19 ( 9 . 8 m g, 5 . 4 M m o 1 ) ^±IB^#.fp-e 1 3 B#raRJS£*fc 
tZ?>, mitlr&ik&mA 2 (8.0mg, JR^8 8%) ftfco #^>tt 

1 H-NMR (3 Or) 

55.11 (s, 1 H, Ma n 4-H- 1) , 5.06 (d, 1 H, J=9.5H 
z, GlcNAcl-H-1) , 4.91 (s, 1H, Ma n4' -H-l) , 
4.76 (s, 1 H, Ma n 3 -H- 1 ) , 4.6 0, 4.5 7, 4.5 5 (eac 
h d, each 1H, GlcNAc2,5,5' -H-l), 4.46 (d 
, 1H, J = 7.8Hz, G a 1 6-H- 1) , 4.28 (s, 1 H, Ma n 3 - 
H-2) , 4.18 (s, 1H, Man4' -H-2) , 4.10 (s, 1 H, M 
an4-H-2), 2.88 (dd, 1H, J=4.0Hz, 16.6Hz, As 
n-^CH) , 2.77 (dd, 1H, J = 7.5Hz, 16.6Hz, Asn- 
/?CH) , 2.07 (s, 3H, Ac) , 2.04 (s, 6 H, AcX2) , 2. 
00 (s, 3H, Ac) IMS (Fab), Calcd for C 6 0 H 10 
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1N6O43 [M + H+] 1 5 9 3.6, found, 1 5 9 3.8 

[0 0 9 3] 
##0H 3 2 3 8 <D&$, 

15 (5.1mg, 3 . 2 ^ m o 1 ) £JiSBtf>ifcfET 1 1 

awt-t-&^W3 8 (4!om g , mm 9 1%) #^>tL 

1 H-NMR (3 0t) 

55.10 (s, 1 H, Ma n 4-H- 1) , 5.07 (d, 1 H, J = 9.4H 
z, GlcNAcl-H-1) , 4.92 (s, 1H, Ma n 4' -H-l) , 
4.76 (s, 1H, Man3-H-1), 4.61, 4.57 (each d, 
each 1H, J = 7. 8 Hz, GlcNAc2,5' -H-l), 4.47 ( 
d, 1H, J=7.8Hz, Gal6' -H-l), 4.24 (d, 1H, J = 2 
. 3 H z , M a n 3 — H— 2 ) , 4.10, 4.06 (each bd, each 

1H, Man4' ,4-H-2) , 2.90 (dd, 1 H, J = 4.2Hz, 1 
6.8Hz, Asn-/?CH) , 2.81 (dd, 1H, J = 7. 3 H z, 16.8 
Hz, Asn-j3CH) , 2.07, 2.04, 2.01 (each s, eac 
h 3H, Ac) ;MS (Fab) , Calcd for C52H88N5O 
3 8 [M+H+] 1390.5, found, 1390.1 

10 0 9 4] 
##M 3 3 it&m 7 2 co&m, 

-fb^-%7 0 (4.0mg, 2.8 A imol) «r±SBOtfcffcT? 1 3 V&mEU&Ztt 
B&}£-r2>4t&W7 2 (2.9mg, J|»8 5%) ^%hfltz 0 

1 H-NMR (3 Ot:) 

55.09 (s, 1 H, Ma n 4-H- 1) , 5.0 6 (d, 1 H, J=9.8H 
z, GlcNAcl-H-1) , 4.91 (s, 1H, Man4' -H-l) , 
4.76 (s, 1H, Man3-H-1), 4.61, 4.54 (each d, 
each 1H, GlcNAc2, 5-H-l), 4.24 (s, 1 H, Man 
3-H-2) , 4.10, 4.06 (each bs, each lH,Man4 
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, 4' -H-2) , 2.87 (d d, 1H, J = 17.2Hz, As n — /? CH) 
, 2.76 (dd, 1H, J = 6 . 5H z, 17.2Hz, A s n-j?CH) , 2. 

0 7, 2.0 4, 2.0 0 (each s, each 3 H, Ac) ; MS (Fa 
b) , Calcd for C46H78N5O33 [M+H+] 1 2 2 8.5 

, found, 1228.3 
[0 0 9 5] 
3 4 it&m 4 3 
20 (5.4mg, 3 . 3 /* m o 1 ) * ±U<D%iftl? 1 1 
§WW^4 3 (4.1mg, i»8 7%) T%t>*lfZo #«bfr 

1 H-NMR (3 0*0 

5 5.11 (s, 1 H, Ma n 4-H- 1) , 5.07 (d, 1H, J=9.5H 
z, GlcNAcl-H-1), 4.91 (s, 1H, Man4' -H-l), 
4.77 (s, 1 H, Ma n 3 -H- 1) , 4.61, 4.57 (each d, 
each 1H, GlcNAc2, 5 -H-l) , 4.46 (d, 1H, Gal 
6 -H-l) , 4.24 (s, 1H, Man3-H-2), 4.18 (bs, 1H 
,Man4-H-2), 2.90 (dd, 1 H, J=4.0Hz, 17.0Hz, 
Asn-ySCH), 2.80 (dd, 1H, J = 7. 3 H z, 17.0Hz, As 
n-jSCH) , 2.0 7, 2.0 4, 2.0 1 (each s, each 3 H, 
Ac) ;MS (Fab), Calcd for C52H88N5O38 [M + 
H+] 1390.5, found, 1390.2 
[0 0 9 6] 

3 5 it&m 7 3 <7)<kJ& 
^7 1 (4.0mg, 2.8/zmol) *±SBO»ffcT 1 3 miHEU&Ztt 
tZh^ Smt-rMt^mi 3 (2 . 9mg, «^8 5%) X-nbtltto 

tzit^mommm r-9 hetf ©1^**0 

1 H-NMR (3 Or) 

55.11 (s, 1 H, Ma n 4-H- 1) , 5.06 (d, 1 H, J = 9.9H 
z, Gl cNAc 1-H-l) , 4.91 (s, 1H, Man4' -H-l) , 
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4.77 (s, 1H, Man3-H-1), 4.60, 4.54 (each d, 
each 1H, J=7.9Hz, G 1 cNAc 2, 5-H-l) , 4.24 (s 
, 1 H, Ma n 3-H-2) , 4.18 (dd, 1H, J = 1.6Hz, 1.6H 
z,Man4-H-2), 3.96 (1 H, dd, J = 1.6Hz, 1.6Hz, 
Man4-H-2), 2.88 (dd, 1H, J=4.3Hz, 16.8Hz, A 
s n-/?CH) , 2.77 (dd, 1H, J = 7.2Hz, 16.8Hz,Asn 
-^CH) ,2.0 6, 2.04, 2.00 (each s, each 3 H, A 
c) IMS (Fab) , Calcd for C 46 H78N 5 03 3 [M + H 
+ ] 1228.5, found, 1228.3 
[0 0 9 7] 

3 6 it&m 3 9 <D^$L 
ik&® 16 ( 2 . 2 m g , 1.5/imol) &_bSBOjfcfl2"C 7 NfKKJS £ t 
£^ Emtir^t^3 9 (1.6mg, JR^84%) -?#$>*Uto nhfitz 

1 H-NMR (3 Ot:) 

55.07 (d, 1H, J = 9.7Hz, GlcNAcl-H-l) , 4.92 ( 
s, 1H, Man4' -H-l) , 4.75 (s, 1 H, Man3-H-l) , 
4.6 2, 4.5 8 (each d, each 1 H, GlcNAc2,5-H- 
1) , 4.09, 4.08 (each s, each 1H, Man3,4' -H 
-2), 2.91 (dd, 1H, J =4. 1Hz, 16.9Hz, As n-/?CH 
), 2.81 (dd, 1H, J = 6.8Hz, 16.9Hz, A s n-/?CH) , 
2.08, 2.04, 2.01 (each s, each 3H, Ac) IMS ( 
Fab), Calcd for C4 6H 7 7N 5 Na03 3 [M+N a +] 1 
250.4, found, 1250.3 
[0 0 9 8] 

3 7 it<&® 4 0 <D^m 
it&m 17 (1.5mg, 1 . 2 ^ m o 1 ) *±MOWfe~? 1 4 WfWRJS$^ 
ci%, SWi:nfl:^»4 0 (l.lmg, W89%) xnhfitz 0 
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1H-NMR (3 Or) 

55.07 (d, 1H, J = 9. 5H z, GlcNAcl-H-1), 4.91 ( 
s, 1H, Man4' -H-l) , 4.76 (s, 1 H, Mari3-H-1) , 
4.6 2, 4.5 5 (each d, each 1 H, GlcNAc2,5-H- 
1), 4.10, 4.07 (each s, each 1H, Ma n 4' , 3-H 
-2) , 2.89 (dd, 1H, J = 3. 7H z, 17.0Hz, A s n - /? C H 
), 2.79 (dd, 1H, J=7.0Hz, 17.0Hz, As n-/?CH) , 
2.0 7, 2.0 5, 2.0 1 (each s, each 3 H, Ac) IMS ( 
Fab), Calcd for C 4 0 H 6 7 N 5 N a O 2 8 [M+N a +] 1 
088.4, found, 1088.2 
[0 0 9 9] 
3 8 it&m 4 1 

18 (1.3mg, 1.2//mol) *±M<F>WfeX 1 4 V&mEUSZtt 
tZZ>, IWfct-5ft^»4 1 (0.8mg, 1131^8 0%) ~?%hfrtz 0 

1 H-NMR (3 OIC) 

55.07 (d, 1H, J = 9.5Hz, GlcNAcl-H-1) , 4.91 ( 
s, 1H, Man4' -H-l) , 4.76 (s, 1 H, Man3-H-l) , 
4.62 (d, 1H, J=7.8Hz, G 1 c N A c 2 -H- 1 ) , 4.08 (d 
, 1H, J = 2.9Hz, Man3-H-2) , 2.92 (dd, 1 H, J=3. 
9Hz, 17.3Hz, Asn-jSCH) , 2.83 (dd, 1H, J = 7. OH 
z, 17.3Hz, Asn-^CH) , 2.07, 2.01 (each s, ea 
ch 3H, Ac) IMS (Fab), Calcd for C32H55N4 
O27 [M + H+] 8 6 3.3, found 8 6 3.2 
[0 10 0] 

3 9 it&m 4 4 (D&m 
it&m 21 (2.3mg, 1 . 6 /£ m o 1 ) *±&<DWfei? 7 l*IBSJE&$*/S t 
SWi:-r^k^44 (1.6mg, JR3*S8 4%) T-#£>*Ut 0 *#5>ftfc 
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1 H-NMR (3 0V) 

S5.ll (s, 1 H, Ma n 4-H- 1) , 5.06 (d, 1 H, J = 9.8H 
z, GlcNAcl-H-1), 4.77 (s, 1H, Man3-H-1), 4. 
61, 4.57 (each d, each 1 H, G 1 cNAc 2, 5-H- 1 
) , 4.46 (d, 1H, J = 7. 8 Hz, Gal-H-l), 4.22, 4.18 
(each bs, each 1 H, Ma n 3 , 4 -H- 2) , 2.91 (dd, 
1H, J =4. 1 Hz, 17.3Hz, Asn-/?CH), 2.82 (dd, 1H 
, J = 7.0Hz, 17.3Hz, As n-/?CH) , 2.05, 2.04, 2.0 
1 (each s, each 3H, Ac) ;MS (Fab) , Ca 1 cd f 
or C 46 H78N 5 03 3 [M+H+] 1 2 2 8.5, found, 122 
8. 3 

[0 10 1] 

##00 4 o it&m 4 5 <D&m 

it&m 22 ( 1 . 6 m g, 1.3/jmol) Sr_hfBOJSf^"e 1 4 mmRfcZtt 
tZh, gWtnMt45 (l.lmg, 85%) -e#5>*Lfc 0 %h*i 

1 H-NMR (3 0°C) 

£5.12 (s, 1 H, Ma n 4-H- 1) , 5.07 (d, 1 H, J = 9.7H 
z, GlcNAcl-H-1), 4.77 (s, 1H, Man3-H-1), 4. 
61, 4.54 (each d, each 1 H, GlcNAc2, 5-H- 
1) , 4.22 (d, 1H, J = 2. 5Hz, Ma n3-H-2) , 4.18 (d 
d, 1H, J = 1.4Hz, 3. 0Hz, Ma n 4' -H-2) , 2.89 (dd 
, 1H, J=4.3Hz, 16.9Hz, A s n — /? C H) , 2.78 (dd, 1 
H, J = 7.5Hz, 16.9Hz, As n-/?CH) , 2.06, 2.05, 2. 
01 (each s, each 3H, Ac) ;MS (Fab), Calcd 
for C4oHg7N5Na02 8 [M + N a +] 1088.4, found 
, 1 0 8 8.3 

[0 10 2] 
##00 4 1 ik&fa 4 6 <D^$L 
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23 (1.6mg, 1 . 5 ^ m o 1 ) fcJilBOifcftn? 1 4 WfWSJ6$*^ ' 
@WtfSM!|4 6 (l.lmg, 6.4//mo 1, H$85%) T# 

1 H-NMR (.3 0°C) 

^5.10 (s, 1 H, Ma n 4 -H- 1) , 5.06 (d, 1 H, J=9.5H 
z, GlcNAcl-H-1), 4.77 (s, 1H, Man3-H-1), 4. 
61 (d, 1H, J = 7.3Hz, G 1 c NA c 2 - H- 1) , 4.22 (d, 1 
H, J =2. 4H z, Ma n 3 -H-2) , 4.07 (dd, 1 H, J = 1.6H 
z, 3.0Hz, Man4' -H-2), 2.90 (dd, 1H, J =4. 3 Hz 
, 17.0Hz, Asn-/?CH), 2.80 (dd, 1H, J = 7.0Hz, 1 
7.2Hz, Asn-ySCH) , 2.0 5, 2.01 (each s, each 
3H, Ac) ;MS (Fab) , Calcd for C32H55N4O23 
[M+H+] 8 6 3.3, found 8 6 3.3 
[0 10 3] 
##M 4 2 3 4 <D^f& 

ifc^tl 1 (12.4mg, 7.5//raol) ^_h|SO^fp-e 1 1 B#F^RS£-£ 
7tti^>, Sa^i:i-^<b^3 4 (9.2mg, l|3^86%) X-%h*itz 0 %h 

1 H-NMR (3 Or) 

<55.11 (s, 1H, Man4-H-1), 5.07 (d, 1H, J = 1 0. 0 
Hz, GlcNAcl-H-l), 4.91 (s, 1H, Man4' -H-l) . 
, 4.77 (s, 1H, Man3-H-1), 4.61 (d, 1H, J = 6.8H 
z, GlcNAc2-H-l), 4.55 (d, 2H, GlcNAc5,5' -H 
-1), 4.24 (bs, 1H, Man3-H-2), 4.18 (bs, 1 H, M 
an4' -H-2) , 4.10 (bs, 1H, Man4-H-2) , 2.80 (d 
d, 1H, J=3.8Hz, 15.6Hz, Asn-jSCH) , 2.63 (dd, 
1 H, J=8.2Hz, 15.6Hz, Asn-/?CH) , 2.07 (s,'3H, 
Ac), 2.05 (s, 6H, AcX2), 2.01 (s, 3H, Ac) ;MS ( 
Fab), Calcd for C 5 4H9 0 N6NaO3 8 [M+N a +] 1 
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453.5, found, 1453.2 
[0 10 4] 

4 3 Ik^t/ 3 5 

(12.0mg, 8.4/imol) ^±Mfttl 
gftfcf Z>4t&%d3 5 (7.0mg, J&s£8 1%) -C&hfrtz 0 #<b 

1 H-NMR (3 Or) 

£5.10 (s, 1H, Man4-H-1), 5.07 (d, 1H, J=9.7H 
z, GlcNAcl-H-1) , 4.91 (s, 1H, Ma n 4' -H- 1) , 
4.78 (s, 1H, Man3-H-1) , 4.61(d, 1H, J = 8.0Hz 
, G 1 cNAc 2-H-l) , 4.25 (bs, 1 H, M a n 3 - H - 2 ) , 4. 
06 (bs, 1 H, Ma n 4' -H-2), 3.97 (bs, 1 H, Ma n 4- 
H-2), 2.79 (dd, 1H, J = 5.0Hz, 17.0Hz, Asn-/?C 
H), 2.61 (dd, 1H, J = 7. 3 H z, 17.0Hz, Asn-^CH) 
, 2.07, 2.01 (each s, each 3 H, Ac) IMS (Fab) 
, Calcd for C38H65N4O28 [M+H+] 1 0 2 5.4, f 
ound, 1025.2 
[0 10 5] 

4 4 it&m 3 6 <D&®. 

it^mi 3 (8.4/xmoi) £±ifi<7)Ms-ei immR.fcz^tfztz?>^ g 

[0 10 6] 

4 5 Qc&® 7 6, 7 7 ^J&is J; 
4fc£-%2, 6 (5.0mg, 2.2^mol) *2 2 0/«L©*i:»j|$*, 2 

2 mMO^Bfrt l 0 0 L#n;^ pH7.0tU o -OMt 
3fce$£*L^o ^»rat:N, N-y ^ f Jl/*^A7 5 K*4 3 Oju Lfln 
A. I[:6.6/<mo 1 ^>y>/n^f hVN,N-y^f ;^M7^ Kv# 

LC (MPi^filM NH 4 O A c : V -fur* J -;l/= 2 : 1 ZM^tz) K 
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g^If^W^OTPLC (YMC Packed Column D- 
ODS-5 S-5 120A ODS No. 2 0 2 0 1 7 8, 2 0 X 2 5 0 
mm, mmmmit5 OmMSKrvt-^A^: T^rh^h i ;;U=7 8 : 2 

2, »fLj$4. OmL/m i n) t«L/:ti^>'8 8M^t7 7^, 9 
lM^»7 6«l7to ^*VT*L£IR19£-It. JE^ODS^^A (n* 
€y-;V7 5C18-OPN, 15X10 0 mm, f^t:H 2 0£ 5 OmLlL 

7 6 rt* 1 . 6 m g , 7 7^1.8 mg# £ *t£ 0 # £> tl?z4t&%d<D 

[0 10 7] 

1 H-NMR (3 0°C) 

5 7.92 (d, 2H, J = 7. 5Hz, Fmoc), 7.71 (d, 2H, J = 
7.5Hz, Fmoc), 7.53-7.40 (m, 9H, Fmoc, -CH2~ 
Ph), 5.38 (d, 1H, J = 1 2. 1 H z, -CH 2 -Ph) , 5.31 ( 
d, 1H, J = 12.1Hz,-CH2-Ph), 5.12 (s, 1H, Man4 
-H-l), 4.99 (d, 1H, J = 9. 5 H z, , GlcNAcl-H-1) 
, 4.92 (s, 1H, Man4'-H-1), 4.76 (s, 1 H, Ma n 3 - 
H-l), 4.58 (m, 3H, Gl cNAc2,5,5' -H-l), 4.47 ( 
d, 1H, J = 7.9Hz, Gal6' -H-l), 4.33 (d, 1H, J = 7 
.9Hz, Gal6-H-1), 4.24 (bs, 1H, Man3-H-2), 4 
.19 (bs, 1H, Man4'-H-2), 4.11 (bs, 1 H, Ma n 4 - 
H-2) , 2.72 (bd, 1H, Asn-/?CH) , 2.68 (dd, 1 H, J 
= 4.6Hz, 12.7Hz, NeuAc7-H-3eq) , 2.52 (dd, 1 
H, J = 8.7Hz, 15.0Hz, As n-/?CH) , 2.07, 2.04, 2. 

03, 2.02, 1.89 (each s, each 3H, Ac), 1.84 ( 
dd, 1H, J = 12.7Hz, 12.7Hz, NeuAc7-H3ax) ; MS 
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(Fab) Calcd for C 9 9 H 1 4 3 N 1 7 N a 0 5 8 [M + H +] 
2380.8, found 2380.0 
[0 10 8] 

1 H-NMR (3 0°C) 

57.91 (d, 2H, J = 7.5Hz, Fmoc), 7.71 (d, 2 H, J = 
7.5Hz, Fmoc) , 7.53-7.41 (m, 9 H, Fmoc, -CH2- 
Ph), 5.37 (d, 1H, J = 1 2. 1 H 2, -CH 2 -Ph) , 5.31 ( 
d, 1H, J = l 2. 1Hz, -CH 2 -Ph), 5.12 (s, 1H, Man4 
-H-l), 4.99 (d, 1H, J = 9. 8H z, , GlcNAcl-H-1) 
, 4.93 (s, 1 H, Ma n 4' -H-l), 4.76 (s, 1 H, Ma n 3- 
H-l), 4.58 (m, 3H, GlcNAc2,5,5' -H-l), 4.46 ( 
1H, d, J = 7.8Hz, Gal6-H-1), 4.33 (d, 1 H, J = 7. 
8Hz, Ga 16' -H-l) , 4.24 (bs, 1H, Man3-H-2) , 
4.19 (bs, 1H, Man4'-H-2), 4.11 (bs, 1 H, Ma n 4 
-H-2) , 2.72 (bd, 1 H, Asn-^CH) , 2.68 (dd, 1 H, 
J=4.8Hz, 13.0Hz, NeuAc7-H-3eq) , 2.52 (bdd 
, 1H, J = 9.7Hz, 14.1Hz, Asn-jSCH) , 2.06, 2.05, 
2.04, 2.02, 1.89 (each s, each 3 H, Ac), 1.84 
(dd, 1H, J = 13.0Hz, 1 3. OH z, N e u A c 7-H-3 a x) ; 
MS (Fab) Calcd for C 9 9 H 1 4 3 N 7 N a O 5 8 [M+H 
+ ] 2380.8, found 2380.5 
[0 10 9] 
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1H NMR (4 0 0mHz, D 2 O, 3 0 "C, HOD=4.81) 
d5.22 (s, 1 H, Ma n 4-H 1) , 5.14 (d, 1H, GlcNAcl 
-HI), 5.03 (s, 1 H, Ma n 4' -H- 1) , 4.59 (d d, 1 H) 
, 4.86 (s, 1H, Man3-Hl) , 4.7 4-4.6 6 (m, 3 H, , G 
1 cNAc 2, 5, 5' -HI), 4.53 (d, 2H, G a 1 6, 6' -HI), 
4.34 (s, 1H, Man3-H2), 4.28 (bs, 1H, Man4-H2 
), 4.19 (bs, 1H, Man4' -H2) , 3.09 (dd, 2 H, Ne u 
Ac7,7'-H3eq), 2.94-2.86 (m, 2H, biotin), 2. 
78-2.71 (m, 2H, biotin), 2.37 (t, 1H, biotin 
), 2.17, 2.16, 2.13, 2.11 (each s, Ac), 1.80 ( 
dd, 2H, NeuAc7,7' -H3 a x) , 1.80-1.67 (m, bio 
tin), 1.52-1.47 (m, biotin), 1.32 (dd, biot 
i n) 

[0 112] 
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